
Adults With Ewing’s Sarcoma/Primitive
Neuroectodermal Tumor
Adverse Effect of Older Age and Primary Extraosseous Disease
on Outcome

Elizabeth H. Baldini, MD, MPH,*†‡ George D. Demetri, MD,*§ Christopher D.M. Fletcher, MD,*i James Foran, MD,**
Karen C. Marcus, MD,*†‡ and Samuel Singer, MD*¶

From the *Adult Sarcoma Program, Dana-Farber Cancer Institute/Brigham & Women’s Hospital, Boston, Massachusetts, and
the Divisions of †Radiation Oncology, ‡Medical Oncology, §Pathology, and iSurgical Oncology, Dana-Farber Cancer Institute/
Brigham & Women’s Hospital, Harvard Medical School, Boston, Massachusetts

Objective
To assess outcome and prognostic factors for survival of
adults with Ewing’s sarcoma/primitive neuroectodermal tumor
(PNET).

Background
Ewing’s sarcoma/PNET is a disease of childhood rarely seen
in adults. Accordingly, there is a relative paucity of published
literature pertaining to outcome for adults with this disease.

Methods
Between 1979 and 1996, 37 patients with newly diagnosed
Ewing’s sarcoma/PNET were evaluated and treated at the
Adult Sarcoma Program at Dana-Farber Cancer Institute and
Brigham & Women’s Hospital. Twenty-six patients had local-
ized disease at presentation and 11 had metastatic disease.
All but two patients received multiagent chemotherapy. Local
treatment consisted of surgery (7 patients), surgery and radia-
tion therapy (19), radiation therapy (6), or no local treatment
(5). Median follow-up for living patients was 100 months
(range 8 to 199).

Results
The 5-year survival rate for the group overall was 37% 6
9%. The 5-year local control rate was 85% 6 7%. Signifi-
cant favorable predictors for survival on univariate analysis
included localized disease at presentation, primary origin in
bone, primary size ,8 cm, and a favorable objective re-
sponse to chemotherapy. Patients with localized disease
had a 5-year survival rate of 49% 6 11% compared with
0% for those with metastatic disease at presentation. Mul-
tivariate analysis showed three significant independent pre-
dictors for death: metastatic disease at presentation, pri-
mary origin in extraosseous tissue versus bone, and age 26
years or older.

Conclusion
Adult patients with Ewing’s sarcoma/PNET at highest risk
for death are those who are older than 26 years and have
metastatic disease or an extraosseous primary tumor. The
development of novel therapies should target these high-
risk groups.

Ewing’s sarcoma and peripheral neuroectodermal tumor
(PNET) are “small round blue cell tumors.” The majority of
cases share the cytogenetic translocation t(11;22) (q24;q12),
with occasional variations, and a characteristic immunohis-

tochemical staining profile.1–3 Both these tumors are be-
lieved to show neuroectodermal differentiation, albeit in
different degree; Ewing’s sarcoma tends to be poorly dif-
ferentiated, whereas PNET most often shows definite neu-
roectodermal differentiation. Although once viewed as dis-
tinct entities, Ewing’s sarcoma, Askin’s tumor, and PNET
are now considered together as members of the Ewing
family of tumors.4,5 As such, they are increasingly grouped
together for both treatment and prognostic factor anal-
ysis.6–8
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Ewing’s sarcoma/PNET has a marked propensity for sys-
temic spread, and therefore intensive multiagent chemother-
apy is the mainstay of treatment. Significant progress has
been made in terms of defining active chemotherapy regi-
mens,9–12 and current multiinstitutional studies are under-
way to optimize these regimens. Local treatment usually
consists of surgery, surgery plus radiation therapy, or radi-
ation therapy alone. The relative efficacies of these local
treatments remain controversial.

Most patients with Ewing’s sarcoma/PNET are 10 to 20
years old,13 and therefore there is a relative paucity of
literature relating to outcome for adults with this disease of
childhood and adolescence. Some early reports had sug-
gested that adults with Ewing’s sarcoma/PNET have a less
favorable outcome than children,14,15 but a recent study of
adult patients from the Royal Marsden Hospital in London
has suggested that adults may have a similar outcome to
children.16 The objective of the current study was to eval-
uate the outcomes and assess prognostic factors for a pop-
ulation of adult patients with Ewing’s sarcoma/PNET seen
at our institution.

METHODS

Between 1979 and 1996, 44 patients with Ewing’s sar-
coma/PNET were evaluated at the Adult (defined as 18
years or older) Sarcoma Program at Dana-Farber Cancer
Institute and Brigham & Women’s Hospital. Seven patients
were previously treated at other institutions and were ex-
cluded from this analysis because of lack of adequate treat-
ment and follow-up data. The study population therefore
comprises 37 adult patients with Ewing’s sarcoma/PNET.
In all cases, the pathology was reviewed at Brigham &
Women’s Hospital and diagnoses were confirmed by im-
munohistochemistry, electron microscopy, and cytogenetic
analysis (when available). The diagnoses included are Ew-
ing’s sarcoma of bone, extraosseous Ewing’s sarcoma, and
PNET.

The standard patient evaluation included history and
physical examination, complete blood count and serum
chemistries, computed tomography (CT) and/or magnetic
resonance (MR) scan of the primary site, chest CT scan,
bone scan, and bone marrow biopsy. Based on these studies,
patients were classified as having localized or metastatic
disease. In addition, the size of the largest dimension of the
primary tumor, as seen on CT or MR scan, was recorded.
Before the treatment of any patient, informed consent was
obtained.

Patient characteristics are shown in Table 1. Among the
37 patients, 26 had localized disease and 11 had metastatic
disease. The median age was 26 years (range 18 to 46
years). Nineteen patients had primary tumor origin in bone
(51%) and 18 had an extraosseous primary tumor (49%).
The sites of disease were grouped as peripheral or central.
Peripheral disease was defined as all extremity lesions.
There were 12 patients with the following peripheral sites:

thigh (4 patients), lower leg (4), ankle (2), and foot (2).
Central disease was defined as disease involving the head
and neck, trunk, thorax, retroperitoneum, or pelvis. There
were 25 patients with the following central sites of disease:
chest wall (10 patients), retroperitoneum (5), flank/back (3),
pelvis (3), shoulder (1), head and neck (1), groin (1), and
mediastinum (1). The chest wall was the single most com-
mon site of involvement (ten patients, 27%). The size of the
primary tumor ranged from 3 to 20 cm, with a median size
of 8 cm. Among the 11 patients with metastatic disease, the
sites of metastases were the lung in 9 patients and bone for
2 patients.

Systemic Treatment

Chemotherapy was recommended for all patients. Thirty-
five of the 37 patients (95%) received chemotherapy, and 2
patients refused systemic treatment. (These two patients
underwent surgery for localized disease of the ankle and

Table 1. PATIENT AND TREATMENT
CHARACTERISTICS FOR ADULTS WITH

EWING’S SARCOMA/PNET (n 5 37)

Disease at Diagnosis
All

PatientsLocalized Metastatic

No. of patients 26 11 37
Gender

Men 16 7 23 (62%)
Women 10 4 14 (38%)

Median age 26 years 26 years 26 years
Primary tumor tissue

of origin
Bone 15 4 19 (51%)
Extraosseous 11 7 18 (49%)

Location of disease
Peripheral 8 4 12 (32%)
Central 18 7 25 (68%)

Size of primary
,8 cm 14 3 17 (46%)
$8 cm 12 8 20 (54%)

Chemotherapy
VAdC 14 3 17 (46%)
MAID 6 4 10 (27%)
VAdCA/IE 1 3 4 (11%)
VAC 2 1 3 (8%)
VAdCA 1 0 1 (3%)
None 2 0 2 (5%)

Local treatment
Surgery 6 1 7 (19%)
Surgery and

radiotherapy
16 3 19 (51%)

Radiotherapy 3 3 6 (16%)
None 1 4 5 (14%)

VAdC, vincristine, doxorubicin, cyclophosphamide; MAID, mesna, doxorubicin,
ifosfamide, dacarbazine; VAC, vincristine, dactinomycin, cyclophosphamide;
VAdCA, vincristine, doxorubicin, cyclophosphamide, dactinomycin; VAdCA/IE,
alternating cycles of VAdCA with ifosfamide, etoposide.
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foot, and subsequently died of distant disease at 18 and 33
months, respectively.) The chemotherapy regimens deliv-
ered included:

● VAdC (vincristine, doxorubicin, cyclophosphamide)
for 17 patients

● MAID (mesna, doxorubicin, ifosfamide, dacarbazine)
for 10 patients

● VAdCA/IE (VAdCA alternating with ifosfamide, eto-
poside) for 4 patients

● VAC (vincristine, dactinomycin, cyclophosphamide)
for 3 patients

● VAdCA (vincristine, doxorubicin, cyclophosphamide,
dactinomycin) for 1 patient.

Of the 35 patients who received chemotherapy, 25 could
be evaluated for response. Ten patients with localized dis-
ease underwent resection of their primary tumor before
initiation of chemotherapy and therefore could not be eval-
uated for response to chemotherapy.

Local Treatment

Surgery consisted of biopsy only for 11 patients, mar-
ginal excision for 1, wide excision for 22, radical compart-
mental excision for 2, and amputation (transmetatarsal) for
1. Radiation therapy was delivered to 25 patients (68%). Six
patients received radiation therapy alone, and 19 received
irradiation in conjunction with surgical resection (before
surgery for 1, after surgery for 18). The median dose was 54
Gy (range 40 to 64.5). Five patients received no local
treatment after initial chemotherapy. Among the 26 patients
with localized disease, the local treatment consisted of sur-
gery for 6 (5 wide excisions, 1 transmetatarsal amputation),
surgery and irradiation for 16 (1 marginal excision, 13 wide
excisions, 2 radical excisions), and irradiation for 3. One
patient with localized disease of the retroperitoneum re-
ceived neither surgery nor irradiation; she had a complete
response to MAID chemotherapy and went on to receive a
bone marrow transplant.

Patients were followed every 3 to 4 months for the first 3
years and every 6 months thereafter. Data were collected on
local control, disease status, survival, and cause of death.
The median follow-up time for all patients was 27 months
(range 7 to 199), and the median follow-up for living
patients was 100 months (range 8 to 199).

Of the 17 living patients, 3 were followed for,2 years
and 8 were followed for,5 years.

Statistics

The following clinical and treatment-related factors were
considered in the analysis of potential prognostic factors:
extent of disease at presentation, age, gender, primary origin
in boneversusextraosseous tissue, site of disease, size of
the primary tumor, and response to chemotherapy. For the
continuous variables, age and size of primary tumor, the

median value was used as the breakpoint for statistical
analyses. Actuarial local control and overall survival curves
were calculated from date of diagnosis and estimated by the
Kaplan–Meier product limit method.17 The log rank test
was used to compare curves for the univariate analysis.18

The Cox proportional hazards model was used to assess
independent prognostic factors for survival.19

RESULTS

Response to Chemotherapy

Twenty-five patients could be evaluated for response to
chemotherapy. A complete response was noted in 8 patients
(32%) and a partial response in 13 patients (52%), yielding
an overall response rate of 84%. As shown in Table 2, the
chemotherapy response rate was higher among patients with
localized disease (93%), with a 50% complete response rate,
than among those with metastatic disease (73%), with only
a 9% complete response rate.

Patterns of Failure

Thirty-five patients could be evaluated for local and dis-
tant recurrence (two patients had initial progression of dis-
ease). Overall, there were four local recurrences (11%). All
four represented the first site of failure, and one of the four
patients had a synchronous distant relapse. All four of these
patients had received chemotherapy. Two of these patients
(with tumors of the chest wall and retroperitoneum) under-
went a wide excision with close margins followed by irra-
diation (55 and 55.8 Gy, respectively). One patient with a
7-cm retroperitoneal tumor had a complete response to
chemotherapy, refused surgery, and received 54 Gy. The
final patient with a local recurrence received irradiation (60
Gy) for an 11-cm lower leg primary. The actuarial 5-year
local control rate was 85%6 7%, and the times to local
recurrence for these four patients were 6, 7, 17, and 24
months. All four patients died of distant relapse. There were
too few cases to perform statistical analyses assessing pre-
dictors for local recurrence.

Fourteen patients had distant metastases as the first site of

Table 2. CHEMOTHERAPY RESPONSE BY
EXTENT OF DISEASE AT PRESENTATION

(n 5 25)

Extent of Disease
at Presentation n

Complete
Response

Partial
Response

Overall
Response

Localized 14 7 (50%) 6 (43%) 13 (93%)
Metastatic 11 1 (9%) 7 (64%) 8 (73%)
All patients 25* 8 (32%) 13 (52%) 21 (84%)

* 2 patients did not receive chemotherapy, and 10 received chemotherapy after
resection and therefore were not evaluable for response.
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failure (40%). The sites of distant relapse included the lung
in 10 patients, bone in 2, bone and pelvis in 1, and unknown
in 1. The median time to distant relapse was 13 months
(range 5 to 38).

Survival

Overall, 17 (46%) patients remain alive and 20 (54%)
have died. Twelve of the 26 patients with localized disease
died; the cause of death was Ewing’s sarcoma/PNET for 11
and complications from bone marrow transplantation for 1
patient, who was without evidence of disease at the time of
death. Among the 11 patients with metastatic disease, 8 died
of Ewing’s sarcoma/PNET and 3 are alive with disease. The
5-year actuarial survival rate for all patients was 37%6 9%.

The univariate analysis of prognostic factors for survival
is summarized in Table 3. Statistically significant favorable

predictors for survival included localized disease at presen-
tation, primary tumor origin in bone, size of the primary,8
cm, and response to chemotherapy. The poorest survival
rates were seen for patients with metastatic disease and for
those whose disease did not respond to chemotherapy. As
shown in Figure 1, patients with localized disease had a
5-year survival rate of 49%6 11% compared with 0% for
patients with metastatic disease (p5 0.002). For patients
with metastatic disease at presentation, there have been no
survivors longer than 4 years. Patients with a primary bone
tumor had a 5-year survival rate of 52%6 12% compared
with 21% 6 12% for those with a primary extraosseous
tumor (p 5 0.01, Fig. 2). The 5-year survival rate for
patients with a primary tumor,8 cm was 59%6 13%
compared with 20%6 10% for those with tumors$8 cm
(p 5 0.03, Fig. 3). As depicted in Figure 4, the 5-year
survival rate for patients who had a complete response to
chemotherapy was 56%6 20% compared with 35%6 15%
for those with a partial response; for those whose disease
did not respond to chemotherapy, there were no survivors
beyond 3 years (p5 0.01).

As shown in Figure 5, it appeared that patients younger
than 26 years had a better 5-year survival rate than older

Figure 1. Overall survival rates for patients with localized (n 5 26) and
metastatic (n 5 11) Ewing’s sarcoma/PNET at presentation.

Figure 2. Overall survival rates for patients with primary tumor origin in
bone (n 5 19) and extraosseous tissue (n 5 18).

Table 3. SIGNIFICANT PREDICTORS FOR
SURVIVAL ON UNIVARIATE ANALYSIS

(n 5 37)

Prognostic Factor 5-year Survival Rate p Value

Extent of disease at
presentation

Localized 49% 6 11%
Metastatic 0% 0.002

Primary tumor tissue of origin
Bone 52% 6 12%
Extraosseous 21% 6 12% 0.01

Size of primary
,8 cm 59% 6 13%
$8 cm 20% 6 10% 0.03

Age at diagnosis
,26 yrs 48% 6 12%
$26 yrs 25% 6 12% 0.3*

Response to chemotherapy
Response 43% 6 12%
No response 0% 0.004

* Not statistically significant.

Figure 3. Overall survival rates for patients with size of primary ,8 cm
(n 5 17) and $8 cm (n 5 20).
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adults, but this comparison was not statistically significant
on univariate analysis (48%vs. 25%, p 5 0.3). Further,
gender and peripheralversuscentral site of disease were not
significant predictors for survival.

The multivariate analysis is summarized in Table 4. Cox
regression showed the following three factors to be signif-
icantly associated with death: metastatic disease at presen-
tation (hazard ratio [HR] 3.4, p5 0.01), primary extraosse-
ous tumor (HR 5.0, p5 0.005), and age 26 years or older
(HR 3.7, p5 0.02). Size of the primary tumor was no longer
significant in the multivariate model (HR 1.8, p5 0.3), and
it appeared that tumor size and metastatic disease at presen-
tation were correlated. Only 3 of 17 patients (18%) with
tumors,8 cm had metastatic disease, whereas 8 of the 20
patients (40%) with tumors.8 cm had metastatic disease at
initial presentation. Response to chemotherapy was not in-
cluded in the multivariate analysis because the number of
evaluable patients was too small (10 of the 26 patients with
localized disease underwent initial surgery and could not be
evaluated for response to chemotherapy).

Patients With Localized Disease at
Presentation

The patient and treatment characteristics for the 26 pa-
tients with localized disease at presentation are depicted in
Table 1. All but two patients received chemotherapy, and
the local therapy consisted of surgery and irradiation for 16
patients, surgery for 6, irradiation for 3, and biopsy only for
1. Patients with localized disease had a 93% response rate to
chemotherapy. Fifty percent had a complete response and
43% had a partial response (see Table 2). The patterns of
first failure were an isolated local recurrence for three
patients, a synchronous local and distant recurrence for one
patient, and an isolated distant recurrence for seven patients.
Twelve of the 26 patients (46%) with localized disease are
dead; the cause of death was Ewing’s sarcoma/PNET in 11
and complications from bone marrow transplantation in 1
patient, who was without evidence of disease at the time of
death. As shown in Figure 1, the 5-year actuarial survival
rate for the patients with localized disease was 49%6 11%.
Univariate analysis showed borderline statistical signifi-
cance favoring size of the primary tumor,8 cm (p5 0.05)
and age younger than 26 years (p5 0.09), whereas there
were no significant differences for primary tumor tissue of
origin or location of disease.

Multivariate analysis showed a significant adverse effect
for primary extraosseous tumor (HR 6.8, p5 0.01) and age
26 years or older (HR 5.0, p5 0.03). Primary tumor size
$8 cm was associated with borderline statistical signifi-
cance (HR 3.1, p5 0.07).

DISCUSSION

The 5-year overall survival rate for this series of adult
patients with Ewing’s sarcoma/PNET was 37%, and the
5-year local control rate was 85%. Significant adverse pre-
dictors for survival included metastatic disease at presenta-
tion, primary extraosseous tumor, and age 26 years or older.

The survival outcome for this series of adult patients with
Ewing’s sarcoma/PNET treated with combined-modality
therapy is in the lower end of the range of survival rates
reported for children. The 5-year survival rate for patients
with localized disease in this series was 49%, and 5-year
survival rates reported in the literature for pediatric patients
with localized Ewing’s sarcoma/PNET range from 42% to
80%.9,10,20–26Most patients with Ewing’s sarcoma/PNET
are children or teenagers; accordingly, the majority of the

Table 4. SIGNIFICANT PREDICTORS FOR
DEATH ON MULTIVARIATE ANALYSIS

(n 5 37)

Unfavorable Prognostic Factor Hazard Ratio p Value

Metastatic disease at presentation 3.4 0.01
Primary extraosseous tumor 5.0 0.005
Age 26 yrs or older 3.7 0.02

Figure 4. Overall survival rates for patients with a complete response
to chemotherapy (n 5 8), a partial response to chemotherapy (n 5 13),
and no response to chemotherapy (n 5 4).

Figure 5. Overall survival rates for patients younger than 26 years (n 5
19) and 26 years or older (n 5 18).
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literature relates to outcome and prognostic factors for
younger patients with this disease. There has been an im-
pression that adults with childhood malignancies tend to
fare worse than their pediatric counterparts.14,15,27 How-
ever, a recent series from the Royal Marsden Hospital of 59
adults with Ewing’s sarcoma/PNET showed a 5-year sur-
vival rate for all patients of 38%, and for patients with
localized disease of 52%.16 (These rates are strikingly sim-
ilar to those of the current series: the 5-year survival rate is
37% for all patients and 49% for those with localized
disease.)

As stated above, the results from both of these series of
adult patients fall in the lower end of the range of results
reported for pediatric patients. The authors of the Royal
Marsden report interpreted their findings as comparable to
those seen for children. However, 23 of the 59 (39%) cases
were in patients 19 years or younger, thus overlapping with
the teenage category. In any case, because neither the cur-
rent nor the Royal Marsden study directly compared the
outcomes for adults and children, any such conclusions
comparing the two age groups remain speculative.

The published data for adults with Ewing’s sarcoma/
PNET are otherwise quite limited. A previous report of
adult patients with Ewing’s sarcoma from this institution
comprised only 16 patients.14 Further, half of the group
included patients with unfavorable characteristics: five had
refractory or recurrent disease and an additional three had
metastatic Ewing’s sarcoma/PNET. Seven of these eight
patients died of disease, whereas only two of the eight
patients with previously untreated localized Ewing’s sarco-
ma/PNET died of disease. These results are consistent with
the known prognostic factors for Ewing’s sarcoma. How-
ever, as appropriately stated in the original report, the num-
bers were too small to draw any firm conclusions regarding
outcome for adultsversuschildren. A study of adult patients
with Ewing’s sarcoma from M.D. Anderson included 34
patients with localized disease.15 Of these, a crude rate of
38% of patients remained without disease progression. Note
was made that all patients with pelvic primaries died of
disease, but a more detailed analysis of potential prognostic
factors was not performed. On the whole, the results appear
to indicate a poorer-than-expected outcome for these adults,
but the comparability of these data to other series is not
clear.

Age has been studied as a potential prognostic factor in
reports comprised largely of children, with conflicting re-
sults. In the present study, older age was not a statistically
significant prognostic factor for survival on univariate anal-
ysis, but it became a significant adverse predictor on mul-
tivariate analysis. A statistically significant adverse out-
come for older patients has also been reported for patients
older than 25 years by Kinsella et al25 and for patients older
than 15 years by Picci et al28 and Nesbit et al.9 Further,
Burgert et al10 reported a nonsignificant trend for increased
distant metastases with increasing age for patients enrolled
in IESS II. Conversely, Wilkins et al20 found no association

between age and outcome, nor did Verrill et al16 in their
series of adult patients.

Measurable metastatic disease at presentation, not sur-
prisingly, was associated with a fourfold increased risk for
death. Several other authors have also found metastatic
disease to confer poor survival.6,16,25,29–32This finding has
prompted investigations of high-dose chemotherapy with
stem cell support for patients with metastatic disease.33–35

Moreover, in this series, among patients with metastatic
disease, there were no survivors beyond 4 years. Some
reports have shown equally poor survival rates for patients
with metastatic disease at diagnosis,16,30,31whereas others
have shown 3- and 5-year survival rates in the range of 30%
to 50%.6,20,29,36The results of the current series suggest that
adults with metastatic disease at diagnosis may fare worse
than children with metastatic disease. This may be related to
the fact that children have more bone marrow reserve than
adults and therefore can better tolerate prolonged, intensive
chemotherapy.

There is also a consistency in the literature with respect to
the adverse effect of large tumor size.16,21,23,28,37,38Al-
though tumor bulk has been defined in varying ways (.100
ml, .200 ml, .500 cc,.8 cm, .10 cm), it is clear that
increasing tumor burden is associated with an increased risk
of death. Hayes et al23 used a cut-off value of 8 cm, which
is similar to this analysis. In this series, size$8 cm was
associated with an adverse outcome on univariate analysis,
but it was no longer statistically significant on multivariate
analysis. The hazard ratio on multivariate analysis still
favored small primary tumor size, and the nonsignificant p
value was probably a function of small patient numbers and
a correlation between tumor size and the presence of met-
astatic disease at presentation.

The location of the primary tumor was not a significant
predictor for survival in this series. Some reports have
shown central or pelvic disease to be an adverse prognostic
factor for survival9,21,22,25; other reports have not.23,39,40

The reason for these discordant results may be that size and
location of disease are often covariables (e.g., central or
pelvic tumors are often quite large at the time of diagnosis).
In a large study from Europe that analyzed both site and
size, site was not a significant predictor.40

Response to chemotherapy was another factor in this
analysis with a profound effect on survival. Among patients
whose disease did not respond to chemotherapy, there were
no survivors beyond 3 years. This is supported by several
groups who have demonstrated that both radiologic and
pathologic response to chemotherapy is associated with
improved survival.16,28,41,42

Finally, in this study, patients with primary bone tumors
had a statistically better survival than those with extraosse-
ous tumors on univariate and multivariate analyses. It is not
intuitively clear why this would be true. The literature does
not contain many reports assessing the prognostic impor-
tance of boneversusextraosseous tissue of origin, and this
should be addressed in future studies. Interestingly, the
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series of adult patients reported by the Royal Marsden
Hospital showed no statistically significant difference in
outcome based on tissue of origin.16

The 5-year local recurrence rate in this series was
15%; this is comparable to the local recurrence rates re-
ported by other investigators, which range from 9% to
21%.9,10,12,21–25Local treatment for the patients in the cur-
rent study consisted of surgery, irradiation, or a combination
of both. There were only four local recurrences, occurring in
two patients treated with wide excision and irradiation and
two treated with irradiation alone. Given the small number
of events, it was not possible to analyze potential prognostic
factors for local recurrence. Several reports suggest that a
higher local control rate is achieved with surgery or surgery
plus irradiation compared with irradiation alone.20,21,26,43

However, many of these reports are prone to bias in that the
patients treated with irradiation were the ones with the
larger, less favorable tumors. Others have demonstrated
local control rates after irradiation to be similar to those
achieved with surgery.24,25No prospective randomized trial
has been performed comparing local treatment options.

Because there does not appear to be a large difference in
outcome, many recommend that the choice of local therapy
should be made with an emphasis on minimizing side ef-
fects. Generally, if a resection can be performed with min-
imal functional morbidity, this option is preferred to irradi-
ation because of the concern about late radiation-induced
side effects (most notably second tumors in the irradiated
field).22,44,45

In conclusion, we have found that older adults (26 years
or older) with Ewing’s sarcoma/PNET have survival rates
inferior to those of younger adults. Further, we have spec-
ulated that the effect of age on prognosis may be a contin-
uum, and that children may have more favorable outcomes
than adults. The reasons for this observation are not known.
It may be that Ewing’s sarcoma/PNET is biologically a
different disease in older adults. Alternatively, adults may
not have enough bone marrow reserve to tolerate the long
chemotherapy regimens that have produced good results for
children. In addition to older age, metastatic disease at
diagnosis and primary extraosseous tumor were adverse
predictors for survival. These findings may contribute to the
design of future studies; patients who meet these high-risk
criteria may be appropriate candidates for novel therapeutic
approaches using strategies such as stem cell transplanta-
tion, immunomodulation, and newer systemic agents.
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